Bcl-xL and Mcl-1 are involved in prevention of in vitro apoptosis in rat late-stage erythroblasts derived from bone marrow.
Apoptosis controls erythroid homeostasis by balancing survival and death of erythroid cells. The mitochondrial pathway of apoptosis involves regulation of apoptotic events caused by the Bcl-2 family proteins, including the anti-apoptotic and pro-apoptotic members. However, little has been reported on the role of the anti-apoptotic Bcl-2 family members in rat late-stage erythroblasts that are no longer erythropoietin (EPO)-dependent. In the present study, to investigate this we analyzed changes in apoptosis-related factors that occurred in vitro. EPO stimulation resulted in reduced apoptotic cell death of the late-stage erythroblasts accompanied by decreased caspase-3 and caspase-9 activities, which is indicative of the induction of apoptosis through the mitochondrial pathway. Analysis of mRNA expression of the Bcl-2 family proteins demonstrated that EPO stimulation up-regulated the Bcl-xL mRNA, resulting in decreases in the mRNA ratios of Bak, Bax, and Bad to Bcl-xL. Also, the mRNA ratios of Bak and Noxa to Mcl-1 were decreased, mainly due to up-regulation of Mcl-1 mRNA. These results showed a close association between reduced apoptotic cell death and increased mRNA levels of Bcl-xL and Mcl-1 in the presence of EPO. Thus, the present study suggests that Bcl-xL may be an important anti-apoptotic factor of rat late-stage erythroblasts as has been reported in murine erythroblasts. Moreover, the results also indicate the possibility that Mcl-1 may act on the rat late-stage erythroblasts as an anti-apoptotic factor.